Hardy-Weinberg genotypic proportions can be maintained in a population under non-random mating. A compact formula gives the proportions of mating pair types. These are illustrated by some simple examples.
Consider a population with respect to a single locus having alleles a and A with respective frequencies q and p. 
where e 0 = -p/q, e 1 = 1 and e 2 = -q/p. Random mating is defined by matrix (1) with n = 0, i.e. f ij = f i f j .
Under the stated conditions, the sum of elements in the first (zero) row of [f ij ] is f 0 = q 2 . This sum is also the frequency of type aa in the offspring, as can be seen by summing the appropriately weighted terms of [f ij ], noting that f 11 = 4f 02 .
The applicable interval of n, as a function of q, is governed by the need for the f ij to be non-negative. Without loss of generality, consider q in the range 0 < q £ 1/2. Then the interval containing permissible values of n is (-q 2 /p 2 , q/p). At the lower limit, reading from left to right and from top to bottom row, the elements of [f ij ] are 0, 2q ). Thus it can be seen that the mating scheme defined by (1) gives a wide spectrum of non-random mating which maintains H-W proportions, i.e. the "Hardy-Weinberg Principle" is more general than is usually envisaged. Stark (1980) gives a more general mating scheme which subsumes (1). Li (1988) showed that random mating is a sufficient condition, not a necessary one, for the attainment of the Hardy Weinberg proportions, but here we provide for the first time a truly generalized mathematical argumentation to prove the fact. Stark (1977 a,b) give a more detailed description of the underlying mating model and several diagrams which illustrate the ranges of applicability of formula (1).
